Alteration of cartilage matrix morphology with histological processing.
An interlacunar network in the extracellular matrix of femoral head articular cartilage of neonatal rats was seen by light microscopy to: (1) consist of elements, 0.5 micron thick, which occurred as individual elements, as bundles of elements, and as fused elements, (2) stain intensely with toluidine blue, methylene blue, and safranin O, and (3) connect chondrocytes by inserting on the chondrocyte capsules which were composed of morphologically and cytochemically similar material. By electron microscopy, the single elements were seen to be composed of thicker, denser staining areas of the honeycomb appearing matrix and the fused elements appeared as non-membrane bound channels containing granular material. Articular cartilage was processed using combinations of fixatives, dehydrating agents, and embedding media. Regardless of fixation, demineralization, or embedding, the network was not seen after dehydration of the cartilage with methanol, ethanol, acetone or tert-butanol but was seen after dehydration with aqueous solutions of glycol methacrylate, propylene oxide, 2-propanol or 2,2-dimethoxypropane. Network visualization following a variety of methods demonstrated that no single fixative, dehydrating agent, or embedding medium caused its formation. The presence of the network in different cartilage zones, its consistent morphology by light and electron microscopy, the uniformity of the elements in their connection with the chondrocytes, and presence in fresh-frozen sections suggest the network may be real, but rigorous evidence for its existence in vivo is still required. Since cartilage morphology was altered by histological methods, especially dehydration, common methods used in studying connective tissue matrix should be evaluated to determine their effect on matrix morphology.